We studied the perceptions of general practitioners (GPs) towards teledermatology, before and after its introduction into eight general practices for the purposes of a randomized controlled trial. A postal questionnaire was distributed before the trial and again one year later. Thirty-six of the 42 GPs responded on each occasion (a response rate of 86%). In the second survey, only 21% of respondents indicated that they were satisfied with teledermatology in their practice, while 47% said that they were dissatisfied. Thirty-one per cent said that they felt confident about diagnosis and management of care through teledermatology, and 28% reported that they were unconfident. Only 23% of respondents said that they would consider using a telemedicine system in the future, while 34% said they would not (43% were unsure). There were no significant findings to suggest that the GPs' perceptions changed over time. Less favourable responses to telemedicine were found than has been observed in previous studies, which suggests that the model of telemedicine described in this study would not be widely acceptable to GPs.
Studies relating to the acceptance of telemedicine, and more specifically teledermatology, have tended to focus on patient satisfaction [1] [2] [3] [4] [5] [6] [7] , rather than health professionals' perceptions. Those studies that do exist tend to focus on perceptions of realtime telemedicine, rather than asynchronous, store-and-forward telemedicine. The few studies that have been done suggest high levels of satisfaction among doctors involved in the use of telemedicine [8] [9] [10] [11] [12] [13] .
There appear to have been few, if any, studies that have reported the views, over time, of general practitioners (GPs) towards asynchronous telemedicine in dermatology. The study was conducted as part of a randomized controlled trial of teledermatology 14 . The trial aimed to compare the traditional outpatient consultation with the use of telemedicine for obtaining a specialist dermatological opinion. The trial was conducted with eight group general practices (42 GPs). Patients were randomized by their GP into two groups, who received a specialist dermatological opinion via either a traditional outpatient consultation (the control group) or an asynchronous telemedicine consultation (the telemedicine group). The GP was responsible for taking the telemedicine photographs, and entering and transmitting the clinical data. Ethics approval for the trial was granted by the appropriate committee.
Methods
A questionnaire was posted to all 42 participating GPs in March 2002, before the first patients were recruited into the trial. It was designed to identify the GPs' perceptions and views of teledermatology. A formal definition of teledermatology was not provided to the GPs, although one of the researchers had previously visited each participating practice to describe the study and teledermatology. The questionnaire comprised 15 items with ordered categorical (Likert) responses, and seven open-ended questions.
In order to identify whether there had been changes in GPs' perceptions and attitudes over the period of the study, responses to the questionnaire completed by GPs before the introduction to teledermatology were compared with the questionnaire responses of the same GPs one year after the introduction of teledermatology within their practices.
The data were analysed using the Statistical Package for Social Sciences, version 10 (SPSS, Chicago, Illinois, USA). The response rate to the initial questionnaire was 52% (22/42) after two weeks. Following a reminder this increased to 86% (36/42). Thirty-six GPs also completed the second questionnaire, distributed one year later. Respondents were representative of all the practices involved. Forty-four per cent (n= 16) of the sample were women and 53% (n= 19) were men (this information was not available for one respondent). Responses to the questionnaire did not vary by gender. Over three-quarters (78%; n = 28) of respondents said that they had been actively involved in recruiting patients into the teledermatology study.
Results
On the questionnaire distributed at the start of the trial, 86% (n= 31) of the respondents reported being enthusiastic about their involvement in the teledermatology project. In contrast, in the second survey only 21% (n= 7) of respondents felt that all or most of their expectations of teledermatology had been met. Only 21% (n = 7) of respondents felt satisfied with teledermatology in their practice, while 47% (n = 16) said that they were dissatisfied with it and 32% (n= 11) were unsure ( Table 1) .
The respondents who reported being satisfied with teledermatology in their practices were significantly more likely than those who felt dissatisfied to feel confident about diagnosis and management through teledermatology (Kendall's tau-b= 0.34, P = 0.020), to think that teledermatology would make things better for them as GPs (Kendall's tau-b = 0.54, P= 0.001), to think that teledermatology would make things better for their patients (Kendall's tau= 0.62, P= 0.001), to perceive teledermatology (Kendall's tau = 0.55, P = 0.001) and telemedicine more generally (Kendall's tau = 0.39, P= 0.015) to have a useful role to play in GP practices, and to say that their expectations of teledermatology had been met (Kendall's tau = 0.49, P= 0.003). Furthermore, those who said they were satisfied with teledermatology in their practices were significantly more likely than those who felt dissatisfied to say that they would consider using the teledermatology system in the future (Kendall's tau = 0.64, P= 0.001), and to say that they had few concerns relating to teledermatology (Kendall's tau-b= -0.28, P= 0.039).
In the second survey, 31% (n= 10) said that they felt confident about diagnosis and management with teledermatology, while 28% (n = 9) said that they were unconfident and 41% (n= 13) were unsure ( Table 1 ).
Changes of perceptions over time
There was no significant relationship between the overall questionnaire responses to suggest that GPs' perceptions changed over time, although respondents who perceived themselves to be knowledgeable about teledermatology before the trial were more likely to feel satisfied with teledermatology in their practice than those who felt that their knowledge of teledermatology was limited (Kendall's tau-b = -0.41, P = 0.37). There was an association between prior expectations and satisfaction. Respondents who perceived their expectations of teledermatology to be high (pre-trial) were more likely to say that they felt satisfied with teledermatology in their practice one year later (Kendall's tau-b= 0.51, P= 0.023).
There were 17 paired responses (i.e. individual GPs who had completed both the pre-and postteledermatology questionnaire) ( Table 2) . Again, there were no significant findings to suggest that GPs' perceptions changed over time.
Open-ended comments
Respondents tended to write one-word responses to the open-ended questions, which made their interpretation difficult. Nevertheless, the comments provided some insight into what seemed important to the GPs.
Positive aspects of teledermatology
Of the 26 GPs who responded to this question, 31% (n= 8) said they had liked nothing about teledermatology in their practice. The remaining respondents (69%; n= 18) said they liked:
(1) the improved access to experts (n= 12);
(2) receiving prompt feedback from consultants (n = 6); (3) using the technology and taking the photographs (n= 4). 
Negative aspects of teledermatology
Of the 33 GPs who responded to this question, 6% (n= 2) said that there had been nothing they had disliked about using teledermatology in their practice. The remaining respondents (94%; n= 31) identified three factors:
(1) complex referral procedure (time consuming) (n= 11); (2) increased workload (increased paperwork, taking photographs) (n= 18); (3) technology-related issues, for example the teledermatology system was complicated or there were problems establishing a connection between sites (n = 9).
What could have been better in terms of the technology?
Of the 22 GPs who responded to this question, almost a quarter (23%; n= 5) felt that nothing could have been better. However, most respondents (77%; n= 17) identified three factors:
(1) simplification of the software (n= 9);
(2) faster and more reliable connections (n= 6);
(3) less complex referral procedure (n= 6).
Concerns about teledermatology
Nineteen GPs responded to this question. Concerns related to:
(1) increased workload (n= 8);
(2) teledermatology being time consuming (n= 8);
(3) the teledermatology system being too complex (n = 3).
What other things would help?
Twenty-one GPs responded to this question. They suggested the following would help:
(1) a shorter outpatient waiting list (n= 8);
(2) improved GP access to a specialist opinion (telephone access for information and advice) (n = 6); (3) slots for urgent patients (n= 4). ......................................................................... 
Discussion
...
...
It is difficult to generalize from the findings of the present study owing to the small sample size. The GPs who completed the questionnaires had agreed to take part in the research trial and may therefore have been more accepting of telemedicine than the general GP population. There is also the potential for response bias, since the non-responders may have been less satisfied with teledermatology than those who responded. We have no information about the nonresponders in this study.
Before the trial, GPs expressed clear views about what they viewed as the role of teledermatology 15 . There was a general perception that teledermatology would result in quicker diagnosis and treatment, decreased referral rates and improved medical education and training. There was an overwhelming view that a telemedicine system needed to be quick, easy to use, efficient and reliable. However, the follow-up questionnaire one year following the introduction of teledermatology found that only 21% (n= 7) of GPs felt that these initial expectations had been met. Forty-seven per cent (n= 16) of the GPs said that they were dissatisfied, and only 21% (n = 7) of the GPs said that they were satisfied with teledermatology. Only 23% (n= 8) of GPs said they would consider using teledermatology again. Despite the GPs liking the improved access to experts, and the receipt of prompt feedback from the consultants, many disliked the complex referral procedure, increased workload and the time it took to use the teledermatology system.
It is unclear from this study whether the GPs were reacting to telemedicine generally or to problems specific to the trial. Most of the GPs made comments that the process of recruiting patients to the trial had been time consuming and complex. All of the referral process in the trial was carried out by the GP. However, there are models of telemedicine in which nursing staff are more involved in the referral process, thus reducing the workload of the GP. Such differences are likely to have major effects on satisfaction.
The present study reports less favourable GP responses to telemedicine than has been observed in previous studies [8] [9] [10] [11] [12] [13] , and suggests that GPs remain cautious about the introduction of teledermatology into their practices. The model of telemedicine described in this paper does not appear to be appropriate to primary care.
